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ABSTRACT ; / < 

The Position Ahklysis Questionnaire (PAQ) ,is a job 
analysis instrunent consisting 187 job elements organiised -into ysix 
divisions, The PAQ was used in /the eight studies sunnafrized in this 
filial report. The- studies were: '(1) ratings o% the attribute ' 
requiresents of PAQ job elements, (2) a series of principal ^ ^ 
components analyses of these attr5^bute profiles,* (3) deriyatibii o 
job dimensions^ (ft) job compontent validity based on ,PAXJ data, (5) 
component method for establishing Compensation rates # (6) the 
analysis of rates of naval conlpepsation, (7) job and personal *f actors 
as related to job satisi^ctiori, and\(e) the dev^lppment of job ♦ , 
clust-ers based oh the BC-TRl an^ COD^AP' procedures. The report 
provides information on riating procedures, methods of analysfis, 
results, sample of jobs, sample of n'aval billets, and discussion 
where - relevant. -(AG) .• ' I/ ■•■ >. ■ . ' , ' • 
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using any of several rating scales such as Importance, time, etc. 

.The several studies carried out Included the follo'fc^ing: ^ 

1. The rating of the rcl'evance to "the individual job elements of the PAQ 
• ; of each of 7^ attt.l^butes, this resjiiltlng in an, attribute profile for 

each of the. j-ob elements. ' . . 

2, A series ojc principle components analyses of these jittrlbute 'prof ijlgs.s 
3'. A series of principle components analyses of data foj: a sample of 3700- 
. ' ^ jobs, this resulting in the identification of 30 "divisiphal" job 

dimensions, and 14 'Veneral" (G) jqb dimensions* < 
A. The use of data baseci on the .PAQ /in the context of job component 

validity (that is, t]tife statictjital estimation of aptitude requirements 
^ for jobs ^ on the basis of job analysis ddta). , ♦ 
5t, The .use of d^ta based on teh PAQ for the estimation of cod^pensa'tion 

rates of jobs. 

6. • The use of a. special Navy Vsrsion of ; the PAQ for the analysis of com-, 
' pensation relevant to enlisted billets on three aircraft carriers and 

in aiij squadrons (in particular, a comparison was made of the re- 
la i:loa"bhip l^tween the- comperisat ion for enlisted personnel as com- • . 
paJ?ed with* tW compensation that would' be appropriate for jobs in the 
^civilian labo^ market . with,correspoi^ding character i.sti'cs). 

7. The development of • job clusters based on 2 clustering procedures (the 
BC-TrV and the CODAP procedures)** ». . ' 

8. The analysis of the rel^tiohship between job character istdcs, personal 
interests, and response disposi^itJns of individuals as related to job 
satisfaction (this study being carried put/with jobs and job in- 
cumbents in the^ telephpne^ ihdustrj|) . 

In general terms, the results of these sevei^al studies lend further 
•support for the use of data from' structured job analysis procedures for 
various personnel-related objectivism . 

' ■ •■ / • - ■ • ' - . . ■ '. 
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INTRODUCTION 



The res^tch carried out under the provisions of this contract 
represents a c'ontj^nuation of a research program dealing with the 
developmetit of a structured job analysis procedure, and the application, 
of data bas^d on such a- procedure in certain specific contexts. This 
particular report consists of a recapitulation and summary of the 
Several technical repotjts that have been based on the various phases 
of the program. . / ' 

The Rationale for Structured Job Analysis Procedures 

""Structured job analysis\procedures provide for the analysis 
<5f vaMous jobs in terms of each of a number of "units" of job- 
related information. Such procedures typically provide for the 
analysis of any given 'job in terms of the relevance of e^ch of the 
"units" in question, .the analysis usually being in terms of either' 
a dichotottous response (^uch, as whether the item does or does not 
apply to thfe job) , or by the-use of a rajting scale indicating the 
relative extent to which the item does apply. ' 

There are of course many different "clas^ls!,*^ job-related 
information Ithat can be used- in structured job^jmlysis procedures. 
In this regard, McCormick (1959) differentiates between what ar6 re- 
ferred to as "job-oriented" versus "worker-oriented" elements^ Job- 
oriented elements tend to characterize job activities in term^ of 
what a worker accomplishes in a job, expressed in terms that /are , , 
relevant to the technology or processes of. the job in question, such 
as operating a sewing machine, repairing refrigerators,, grinding' 
castings, etc. On the other hand, worker-oriented job elements tend 
to characterize the human behaviors that are involved in job activities, 
8u<?h as the nature of the sensory, perceptual, mediation, and physical 
activities involved in jobs. For certain operational or research pur- 
poses the use of a structured job analysis procedure that provides . 

♦for characterizing the job-oriented activities of jobs would be most 
relevant. The most extensive work along these lines has been the 
development, and use of tapk inventories by the United States Air Force, 
on the other hand, for other purposes, structured job analysis 

, procedures based on the use of worker-oriented ^activities would be ^ 
more appropriate, especially for reflecting the similarities and dif- 
ferences between and among jobs of different technologies in terns )^ 
6f vkrious ^pes of human behaviors. . If there would be any similarities 

.between and among the jobs oi the butcher, thcj baker, and the candle^ 
8tick maker, these wbuld be revealed by the use of a job analysis' pro- ^ 
Cedure based on the use of worker-oriented job elements. 

' /The rationale for the use of structured job analysis procedures, 
of these or other types, lies primarily in the fact that such/ 
procedures can provide for the quantification i^^^f f^^^^fVf 5* ^ 
In turn, it is reasonable to expect that quantified job-rel^Tted data 
could serve a number of potentially practical purposes. 



The Position Analysis Questionnaire (PAQ) 

<w • ■ 

Form K of the Position Analysis Questionnaire (PAQ) , is a 
structured job analysis procedure consisting of 187 job elements of 
p. worker-oriented nature. The previous form of the PAQ, Form A, 
has been used in a previous research project (McCormick, Jeahneret, 
and Mecham, Report N6,. 6, June 1969). TheJ)resent study Involved 
the use of Form B of the PAQ, which had ^een developed as a 'part of. 
the previous project. <" 



The PAQ was developed in part to parallel the conventional S-O-R 
(stimulus-organism-^response) model of human activity, which is predicated 
on the concept of a stimulus acting upon an organism to. bring about a 
response. In. terms of the activities involved in jobs, these three 
aspects of human behavior can be viewed as information-input, mediation, 
and work output. The PAQ includes job elements dealing with each 
of these three, and in addition Includes elements dealing with inter- 
personal relationships, with the work context^ and with miscellaneous 
characteristics.. Following is a list of the divisions of the PAQ 
with a couple, of examples of job eleme^nts within each'i 

Division of PAQ Examples of job elements 

1. Information Input * Use of written materials / 

Near-visual diff erentiatloni 

2. Mental Processes Level of reasoning in prpbliem solving 

/ Coding/ decoding 

«3. Work Output Use of keybpard deviceci . ^ 

Assembling/ d isassembling 

* " ■ ' ■ ^ ■■ ■ ' * 

4. Relationships with Other 

' Persons, Negotiatipn . 

■ . Job-related personal' contact \ < 

5. Job Context High temipirature 

\ . \ Interpe^rsojial conflict situations 

6. Other Job Charadteristics • , Specif/led irork pace 



^1 



ount of job structure 



^ "Various types of rating scales are provided for use in analyzing 
jobs with the job elements. These include such scales as "importance," 
"Extent of use," "Time," etc. Most of the rating scales are five- 
point scales ranging from "0" (does not apply) to "5" (the highest 
scale value). Certain Items are analyzed by the use of a dichotomous 
scdle (such as "does not apply,": or "does. apply") . 
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Previous Areas of Research with the Position Analysis Questionnaire 

> . ■ ' 

In genera X terms, the previous r^esearch with, th^ PAQ was^ 
4^rec ted toward two "objectives, namely those of possible use of i ' 
PAQ-based data as the basis for the establishment of aptitude require- 
ments of jobs, and for use in the esstablishment of .compensation 

• ra'tes for jobs* Since, previous studies are reported elsewhere 
theyjidU not be reviewed here. (Readers are referred to the following 

' sources:^ Mecham and McCormick, Report No. 1, Jan. 1969; Jeanneret 
and McCormlcH, Report No. 2, June 1969; Mecham and McCormick, 
Report No. 3, June 1969; Mepham and. McCormick, Report No. 4, Juna^l969; 
McC(^rmlck, Jeanneret and Mecham Repot t No, 5, June 1969; McCormick, 
Jeanneret and Mecham, Report n6. 6, June\,1969; and McCormick, 

' Jeanneret and Mecham, 1972) .^^ , ' 1 

RATINGS OF THE ATTRIBUTE REQUIREMENTS OF PAQ JOB ELEMENTS . ' 

For certain purposes relevant to . a couple of the later studies . 
to be reported, arrangements were raadk for obtaining ratings of tihe 
"attribute requirements", of the job elements of the PAQ, As a 
construct, an' "attribute" is somewhat jakin to the. concept of a i 
human "trait" or quality." Some of the attrlbu :es used In this i 
phase, of the study characterlzfd what are commonly thought of as ^ 
aptitudes, such as ar it hnetlc reasoning intelligence, and finger 

^ dexterity. Others dealt with various types of "situations" and" 
can be considered in terms/ of the requirement for the individual to 

, "adapt" to the situation. vSome examples Include: variety of duties; 
dealing with people; working alone; and pressure of time. Ratings 
of the atti ibute requirements for 68 such attributes had been obtained 
as related to /the job elements of Form A of the PAQ by Mecham and 

,McCormlck (Report No. vl, Jan.' 1969) . In the present .%tudy ratings* 
were obtained for the job elements of Form B of the PAQ that were new 
or different from those Included in Form A, and, in addition, ratings 
of the relevance of eight additional attributes were obtained, making 
a total of 76 such attributes (Marquardt and McCormick, Report No. 2, 1974). 

Raters . • ♦ 

Most of this raters were psychologittts, especially those from 
Division -1^4 of the American Psycholioglcal Association (Division • ** 
. of Industrial and Organizational Psychology^i Considering the combined ' 
set of ratings o|>talned from the previous study and the present study, 
the relevance of the individual attributes to the job elements were 
rated by at least 8 but not more than 18 ra^ers. ^ 

. Rating Procedures 

£dch rater was asked to rate relevance* of anywhere from 
one to three individual attributes to the iob elements in the PAQ# 
In particular i they vere. asked to rate on a six-^oint scale (0-5) how 

, ' * \ ■ 



This section Is based largely on 'a report ti^y Marquardt and McCormick 
(Report Npj/ 1, June 1972). 
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relevant, important, /or applicable the attribute being rated was to 
.each j.6b element ift the PAQ. Th6y were instructed to consider . 
- each PAQ job el^^nt as though it were very important ^n a (hypothetical) 



Perivgtidrr of Attribute Profiles - • 

* • ' ' , * ' * ^ . 

For each of ^the job elements the median value of the several 
ratings for -each attribute was derived. Thus, for chat job element ' 
there would be a median rating on each of the 76 attributes. This 
set of medians was Considered to comprise the "attribute profile" 
for tHe job element in. question, the median values were used to 
Characterize the attribute profiles, rather than the means^ in 
order to minimize the possible effects of occasional extreme ratings. 
As at^atter of Interest, however, the correlation between the means 
andi^nedlans across the attributes was of the order of .97. 



Reliability of Ratings 



Coefficients of reliability of the attribute ratings for the 
76 attributes were computlad .across 182 of the 187 job elements. ' 

• (Four job elements were ndt- used In ^ihe process because they were 

open-ended;' further, the\ job element dealing with licensing/certi- 
flcatfon was hot included In this ra.»:ing process.') Intraclass cor- ' 
relation cbeff icients were \computed for the several jratings for 
each attribute. In turn, the Spearman-Brown prophefy formiila was used, 
to estimate the reliability \ of the mean attrib-ute ra tings across 

xill rater,s for each attributy. (Although this formt la applies to 
the reliability of .he mean i^a^ings, the median ratings were,' for 
a-ll practical purposes, esseUtially «he same as the faeans.) The 
reliability <^oeff icient;jp of the pooled ratings for tihe various job 
elements generally were .8Q arid above. A frequency dlstribiition 
of the pooled coefficients of ireliability by class interval Is 
given below: ~ 



ClaSs interval 
\ of correla tions 

~7 -— 

.90 and abuVe 
.85 to .89 
.80 to .84 
Below 



Aptitudinal 



Type ( I:, attr 




Total 

39 
, 17 
. 10 

10 

76 



ItiJirirbe seen.tha't 39 of the 76 coefficients were ».90 or above, and 
chat 56 were .85 .9r above. ^The reliai>ility of the aptitudinal at-; 
tributes was generality higher than f orV thpse of a situational nature, 
as indicated by the fact that A4 of the 49 coefficients wer^ .85 
or above. The end result of this rating process consisted of the 
development of a matrix of attribute profiles for the job elements 
of the PAQ (Marqu&rdt and McCormick, Reppr-t No. 1, June 1972) . 
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■ ' DERIVATION OF JOB DIMENSIONS 

Princip^fc3r^(mponent ana \fith two sets of 

PAQ-based data* One set of such analj;^sesrwas based on. the actual 
analyses of jobs with the PAQ. The resuljtipg job' dimensions will be 
.referred tfo as being based on job data« the other set of analyses 
was based on the' at tribute profile data described! above, and will be 
so referr<i4 tot The components resulting from the various^ component 



analyses 



referred to ,as job dimensions. 



Job Dlmenjsions Based on Job Data 



>^ ... 

Several sets of principal componetit analyses were^bas^ on^ 
analyses /of ^j.obs with the PAQ. ^ 




^ * Jo|> sample ♦ \The^'PAQ analyses ^^sed in tli^^ component analyses 
pf job data were drawn from, a pool ojf 'approximately 8^000 analyses 
^ that have been carried. out ^y approximately 125/ organizations that 
had usejd^ the PAQ* for \j5onje operational purpose,, or that; prepared 
the PAQs specif ically;jEor use. in the research oroj.pct» For the pur- . 
posd of the component analyses, a saiQple of ,37^0 PAQ analyses was 
drawn to be reasonably representative of laboif force employment 
in the United States in ithe occupational caJiagories of f:he Dictionary 
of Occupational Titles* Although the d is tributiotl of jobs in the\ 
> sample tended to apprbxjimate the occupational distribution of the 
'labor force by major occupational category, there were certain 
categories th^t were somewhat uhderjreRresented and others that were 
somewhat over-represented. These differences in' part were dictated 
because of the types of jobs included within the^ total pool of 8,000» 

■ ■ ■ (i . . . ■ i 

1/ Component analyses carried out. Seven of the principal^ , 
componejit abalyses were based on data for \the job elements within 
each of the six divisions of the PAQ/ For \t: he first five divisions. 
a separate analysis was tarried out 'with the job elements within 
each of those divisions* In the case of theXsixth diiJ^isibn (other' 
job characteristics) two separate analyses wfere carried ^q^ut, one 
for each of two isub-^^dts of the job elements in this div.±^.bn» Thtj 
job elements in this *divisiou consisted of twp \ypes# Nineteen of 
the8<i were rated with 5,- v^r 6-point raHng scales *^(such as used 
in the analysis of job ^elements in the previous aivlsions). The , 
other fifteen job elements in this division were pf a dichotomous , 
nature, in tliat each job element ' was considered as applying ,. or 
as not applying to a giverj, job.* These job el,ements included those . 
d€t^l'lng with the type of apparel worn (such as business suit or dress) 
and with work schedule factors (such as regular hours versus variable 
slilf t^work) • These seven analyses are referred to. as "divisional** 
analyses* The- eighth analysis was carried' out with 168 of the job \ 



This section is- based largely on a report by Marquardt and McCormick 
(Repoft Noi 2, ,Scpt* 1973) • • ^ ^ . • 



^.elements pooled together.. (The elements for which the dichotowous ' / 
..scale and those of a "write-in" nature w^re not incluaed.) Thi4 ^ < 
^analysis is referred to as an.overall or general (G) analysis. , ■ ' 

\. Metho,d of '•malysis,. AH of the diylsional analyses consisted 

a principal coraponenlfs analysis of - the data in the intercorrelatlon . 
matrl^E of PAQ il;ems, including 'a varlroax rotation of the matrix in 
step-wise, fashion. The analyses were performed with 1/0 ent^ered in^ 
tlj6 main diagonals of intercorfelation matrices, with/the .restriction 
•th^t the extraction of components terminate when thfe 4igenvalues became > 
. lejs tjan 1.0. An iteifatiive rotation procedure , was used in connection - 
With the analyses, and the. number of components chosen- f or use was - ' 
not always the total number extracted. . Essentially the same pyow • 
cedures weireJoUowed . in. connection with the overall or.genftral 
principle components analysis exc*fept that in this case a somei«hat 
-arbitrary ^llmlt of f If teeu cotaponents was imposed. ' 

2' ■Sgsy.lts... A listing of the titles of ^ the components (called job 
dimensions) is given in Table 1 in the left hand.columii (data on 
th^ loadln&s of the jQb elemetits of . the different dimensions and • • 
interpretatiohs are Ijiclua&j ,lh Report No. 4'by Marquardt' and McCormick.) 
The onount of variance accounted for by the dimensions' in the, various . / 
analyses. ranged froiji 56- td^ 63%, , ' : ' ■ ' .' ■ . ■■. . • • . .. . / 

• ••. ■ ■ ; . •• •■ ■■ ■ ' 

Job Dimensions ^ased on At^tirlbute Prof 11^ iPata 



• As indicated earlier,, the basic data for fehe principal components* 
analyses of the attribute data consisted of , the attribute profiles . 
of the jot e3.ements of the PAQ,r these prof ii^ being the .n^edlari' 
values of th^ ratings of the relev^nca of theVlndivldUal attributed 
to the. job elenients. In the" various arialys^s \carrled: but j -f ^^^e 
df the attributes were' exclWed because of iow\f eliiab.liifcybf the 
ratings for those attributes (the cutoff for eiclusion was ft 75), 
Certain of the PAQ job elements were exclud.ed, in 'parilt:u'lar: itanis 
188-194 (dealing with pay/ lncome>'r and four "writer-ln" elements 
(44, 60v 127, and 181)'; and one'^aealing with lidienslng/certlfi'catlo# . - 
(item 160). .l!hus, the analyses.wer^ based on 7l\ attrlijutcs and 182 
jcib elements, \-x . , . \ 

.Types of anklvae's. The prlnclpar components analyses of these 
data wete carried^^ut with both R-type and with Q-type procedures, ' 
In the case of the Rrtype analyses the coijr elation matrix u^ed consisted 
of correlations of the^al:trlbute ratings of the- .!lf f ereut attributes 
across all 18? job elemeijtg. In the- case of the Q-type analyses the 
matrix consisted of corrF^atlona betweefrfUnd among the job elements 
of the PAQ across, the ratlngKof 71 '^ttjfjlbutes, A summary 6i the 
analyses carried out is given b^ows 'f 

■ R-type analyses: Three analyses"w^i?e^krrieS^ out, 
. one .consisting of all 71 attributes, and' the other 
two consisting "separately of the apiiitudlnal^at^ ^ 
. tributes and of the situational: attrib,utes. 



. / Q-tyt)'e ai. /^qs: ^SIk analyses were carried out, 
/ one. for the iob elem'fent attribute profiles of / 
the job eX6raeilts\ within each oT the six' <3iv- 
isions of ^the PAQ.. '■<.-, ^' . . 



Method, ' Th|i same^procedur'es were fopowe^ in the principal 
components analyses of the attribute prdfile data as in the case 
of the Job data reporte^d above. . ' 

Results ., The results df the R~ type analyses are not repoir't-ed . 
here (see Mar quairdXand -Mccormick, Keport September 1973)'. 

The j 9b dlraehsiprls tesulting f rora. t4ie six Q-type analyses of the J6b 
elements of th^ six divisions of the PAQ ^re given , in Tdbje}; alohg 
with the d^nsiohs resulting, from che principal b<imponents' analyses 
of the/ job d^ita. The 23 ditnensions that resulted ^ccoui^i^ed for a 
large proportion of variance, ^the pericent^ ranging] from '81-88% .for 
the aaalyses of the ,^lx divisions. ' 

>is^ssion* ' • . ' ' ■ . ■ 



V . In general terms the job dimensions derived from the* component . 
gJiklyses of - the. two sets of PAQ-based data account for a fairly sub- 
stantial propdr^on of the variance, especially tn the^case of those 
/based- oh the attribute profile data. .Further, in .the case 'of at 
'lej^st\many of 'the jdivisions, their content (as reflected by the 
loadi^i;s of the I job elements- on them)' seems to make rational sense* 
In ^dditioni jinaiiy of 'the dimensions in this study approximate very , 
.plofliely, or are reasonably comparable with^ thoj?e extracted pre- . 
viouWly with a smaller sample of jobs (Jeanneret ^n^d McCormick, 
/Report No. '2, June 1969). These indications^ along with the fact 
thatlthe present sample was of fairly substantial size (3700 jobs) . 
seem Icollebtiyely to stuggest that thdkjpb dimensions reported do in 
fact represent* reasonably stable" and miBai^iingful- dimensions of human 
work.! It should be noted that the basic (lata on which the twp sets 
of job dimensions shown in. Table. <1 are based were different. In 
the c-a^se of Che job data tlie" dimenj^ions can be interpreted to reflect 
tjiie extent, to which the job"^i(Braents tt-.nd to occur in comhinatiph 
as theV actually ejtist in jpbs, whereas. In thp ca^e of the attribute, 
profile ^ata the dimensions -can' be interpreted as reflecting t%e extent 
td whidh different groupings of PAQ job elements have similar '(rated) 
attribute requirements,. Destilte the fact that there are th^«,;dlstittct 
differences between the nature of the data pn which the dimensions, 
were ba^ed, it is still interesting to 'note that there are at least 
moderdt^ parallels in the d'lmensions resulting from these two sets 
>-0f''data. ' . - . 

It should be noted that the job dimensions listed for any given 
division of the PAQ are not sen in juxtaposition to each pther in" 
terms of similarity, but a scanning of the titlias of the dimensions 
within at least certain of;; the divisions will reveal certain dijiienSiPns 
In both sets that do have reaspnable similarity in terms pf fchelr cpn-. 
tent. (Mere specific compariscns could, be, made by examinlitlons of the 
Idadings pf the job elements as reported in the two ^technical reports 
In question.) : . ' . *. 



Table 1' 



' Sununary of , J6b Dlijension Titles' 



a 



Job Diniensloas Based on 
/ job Data 



■I 



Job DiJtaenslons iBased on 
Attribute Prof ile Data 



Division 1: Information Input 



Jl-'l Percpetual Interpretation 

Jl*2 Evaluation of Sensoky 
Input 

3X^3 Visual Input from 

Devices/Materials . 

Jl'-4 Input from Representational 
Sources 

Jl-5;_ Environmental Awareness 



Alrl Visual Input from 
Devices/Mater ial^ 

,A1~2 ■Evaluation of Visual 
Input ■ ■ 

Al-3 Percpetual Input from 
. . Processes/Events ' 

Al-A Vetbal/Auditory V 

Input/Interpretation 

Al-5 Nori-Visuai^ Input / 



Division 2: Mental Processes* r 



J2-6 
J2-7 



Declfjiqn Making , p ' — 

Information Processing 

■ Division 3: ; Work Output 



A2i-6 Vseiof Job-Related 

: -^knowledge 
A2«7 Information, Processing ^ 



J3~& Manual/Cohtrol Activities 



AB- 
AS- 
A3- 



J3-9 Physical Coord inationjpi^ 

Confctol/Related Activities , 

J3-lo General Body Activity versus 
Sec(cntary Activities. 

J3~11 Manipulating/Handling Activities 

J3-12 Adjusting/Operating 1 
Machines/Equipme.nt 

J3-13 Skilled/Technical Activities 

J3-i4 Use of Miscellaneous , 
/ Equipment /Devices 

y '0, ■ 

/ ' Division 4": Relationships with 



A3-8 Manual Cbntrol/Co- 

. ordliiatioh Activities . 
9 Control/Equipment 

Operation . 
10, General Body/Handling 

Activities 
11 Use of Foot Controls 



J.A~15 Int/iilchange of Idjeas /Judgments/ 
Related Information 
Supervisory/ Staff Ajt^tivities 
Public /Related ^etuonal Contact 
Communicating Instjructlons/Dl- 
rectlons/^ated Job . 
tnformation \J 
General Pers^al Contact 
Job-'Related Communications 



J4-16 
J4-17 
J4-.18 



JA-19 
J4-20 



Other Persons 

A4-12 Intferperso^l Communl- 

V cations ' 
A4-13 SignaWCode Comfflunlcatlons 
A4-14 Servliig/^ntertalnlng 



Table 1 (cont.) 



JobNDiDienslons 'Based on 
Job Data 



Job Dlmehslpris Based on 
Attribute Profile Data 



Division 5: Job Context 



J5-21 
j5«22 
J5-23 



Potentially Stresdful/Unpleasant A5"15 Unpleasant Physical 

Environment Environment 

Potentially .Ha,^ardous Job " A'5-16' Personally Demanding 

Situations Situations 

Personally Demaniding AS-l? Hazardous P^j^sical 

Situations ^ ■ .. Environment 



Division 6: XJfher Job ciiaracteristlcs 



J6-24 
J6-25 

\-J6-26 

J6-27 

J6-'28 

J6-29 

J6-30 
J6~31 



Attentive Job, D^ndgf^^ 
Vigilant/Discrimiiiating Work 
Activities ' 

Structured versus Unstructured 

Work Activities 
Regular versus Irregular 

Work Schedule 

Work/Protective versus / ^ 

iBtiaineas Clothing 
Specific versus Non-Specific 

Clothing 
Continuity of. Work Load 
Unnamed^ <^ 



A6-18 Work Schedule I 
A6rl9 Job Responsibility 

A^-2Q Routing/Repetitiye Work 
Activities ^">^-^ 

A6-21 At tent ive/Dlscrlmrlnatlng 
Work Demands ^ 

A6-22 Work Attire j 

A6-23 Work Schedule' II 



he 'dimensions based on job data dnd on attribute profile d^^ta 
arie arranged by PAQ division in parallel columns for comparative 
purpose's/T Within any given division there, may be dimensions 
based 0111 the two sburces^' which m^y be ideritical, or nearly/ so. 
■However, the ordering and^ numbering of dimensions within each 
division is not intended to reflect corresponding dimensions. 




(as veklTtJi u J . VT. "«"lts of these component analyses 

1 dimensions that were Identified) offer sub- 

stantlal promise as the basis for the quantification of job data that 
.mj^ht; . serve a variety .of practical purposes. j 

Identlf 'ic atlonyof Job Dimensions 

<„' 1 J''?, "r"^^''*'^"" various dimensions Is described 

1973l!!^L'i'b2S? ("f'^''"^"" and McOormlck/Report No. 2, 4l|te«ber 
'.iy %SJLiS1L'tur:r''* Identirication syst« is cgracterlzed 

... T't) ■ ^ ^ ■]■ ■ \.!. . . 

First letter: J stands for dimensions based on job data '\ , 

»• A stands for dimensions based on attribute 

. „ .prof lie data 

'^fS°/^ charfcter: Identification of th^ division of the . 
FAQ (ranging from one to six); in the case of dlmens;Lons • 
based on the overall or general analyses letter G (standing 
for "general") is used. / ^ • 

■ " • ■ ' ' - , ' . ■ ' ' 

.Third element:- ^Identification number of the job dimension 
yithin the basic set (these run consecutively from d for the 
dimensions of the .separate divisional analysiss). 

• ' . . . • ' * ■ . '■ 

_i JOB COMi>ONENT VALIDITY 'BASED ON PAQ DATA^ 

. The conventional procedure that is .followed in the validation 
Of tests for pe?:sonneX selection purposes consists of the administration, 
ot one or more tests to a sample of present job incumbents or job 
candidates, the development of a criterion (usuai;Ly a measure of Job 
success) for these individuals, and the statistical analysis of the re- 
lationship between scores on the Inaividual tests and the job per- 
formance criterion values. This typical procedur^ Is of 'course a, ' ^ 
rather time consuming one, and frequently there a^ a number of problems 
associated with it, such as the following: th^ ,time and effort taken 




^.*ir— the range of, test scores or criterion 

yaluesT (tespec^^riy In the case of the use of t)resent. job incumbents); 
and the ^^sslble limited reliability and validity of the criterion 
measures i»sed.: These and other factors have led to efforts tO' develop 
some geAei^)s4|2ed procedures thdt could be used for the identification 
of tests that would be valid for the selection of individuals for specif ic 
job^, thus hopefully precluding the necessity for conventional test 
validation procedures. In general. terms, since the "validity" of tests 
for personnel selection pur pos&e is essentially rooted in the character- 
istics of jobs, it would seem that any generalized approach to the • 
identification of tests for use in personnel, selection should be predicated 

4-. • ■ 



This section is based prlmairily on a report by Mairquardt and McCormlck 
(Report No, 5, July 1974), / . , 
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upon systdraatic consideration of th^ content ^of jobs, It^would seem - 
that insofar as various jobs have a, given characteristic in cowmoji, . 
the huifian qualities required for the performance of the activit^^ in 
question should be the same* - A 

In t'he long run, the optimum basis f or. a "generaized" pracedtir'e ' 
for identifying ;te8ts for personnel selection would be to detemine, 
for any given job component (that is, any given ^ob characteristic) , , , 
the paricular test ot tests that would be valid f orv the selection ot \ 
people to pai;form the activity tmpUed by that, component. The develop-. 
Sent of su^h a data base would Ttivolve an effort, of major proportions. 
In the absence of such a, set of data, various "indirect", procedures 
presumably would be necessary. This study represents at least . 
approach to the developnient of a systematic procedure for the selection 
of tests for individual ^obs (as based on systematic job analysis data;^ 
that presumably would be generally valid for personnel selection purposes. 

V 'Since such a pyoc'edure would be psfidicated'upon the ana^lysia of 
\job8 in terms of each of a number of specif Ic characteristics, it is • 
here referred to'aS the concept of job component validity. 

Data. Used in Present Study 

* In the present study job dimension scores based on the various / 
sets of job dimensibns were ised to characterize the joljs in the 
sample, in particular the following: * ' " 

^0 divisional dSfe dimenkons Ij^sed on jo^^^ \ 
'' . - 14 general/ job^diJ&ensiorts based on job data 

^ 23 job dimtension^ based on attribute profiles 

The criter;ion dlt^ consisted of test data for, job °" 
each of the jobs in the sample used, in Particular ^be test data 
being based on the nine tests of the General Aptitude Test Battery . 
?GATB) of th- United- States Training and Employment Service (UfES). 
ufiSd States Department of Labor, 197,0), The UST5S t^as^publlshg. ^ 
• no?matL test daL for. these tests for incumbents ^ 

m^ely 450 jobs. The published test data for each job . 
the mean, the standard deviation, and in most instances validity co- . 
efficient for some ^ all of the nine GATB tests. Mo^t^df the 
•^bs for which data kre published had fifty or more incumbents. 

For feacb U included the sample, ^^^f f f^J^^^^.^^^^^^^^ 
were used, as follows: the mean test scores of job Incumbents, 
"potential cutoff scores'^ (which consisted of the test score one 
standard deviation below the mean of the incumbents ^hOob in 
question); and coefficients of validity. Such data were u||ed for . 
each of the nine tests independently. ' 

The rationale for the use of ittean test scores as criteria ot 
the-l^po^Unce^ of tests for individual jobs is ^-^^^ ^.J^^Jr^ 
th^t people tend to gravitate into jo^s that .ate compatible with their 



otm ability levelJ^ Thus, to the extent to which, this assumption is 
valid, jobs for whfch incumbents have 'generally hi^h mean test scores 
presumably' would require more of the quality measured by the test than 
jobs for which the Imean test score a of incumbents are low. The second . 
criterion (based (j)n the same assumption) was used since it might more 
nearly approximate conventibnai test cutoff scores in practical situations* 
The third criterion, the coefficient of ;vaiidity. tests, would bl" based ^ 
On the assumption that such coefficients imply the amount ai variance 
111 the criterion that is associated with a test. . '.. 

skple of Jobs \ • • ' ■ ) : '■' . ' /' *• 

' ' ■ . ■ » ■ » 

The sample pf Jobs included in this phase of the study was drawn 
"from the sample of 3700 jobs mentioned above. The cases dr^wn fijroini - 
that larger samjple were those which "matched" jobs for which GATfi test 
data (^re available, the matching being based on. code numbers' of the - 
Dictionary of Occupatiional Titles (D.O.T.). Actually there weke 658, 
PAQs for /jobs which matched l4,l different jobs' for which the Gfm test, . 
data wer.6 available. "However, some of the 141 j6bs were comblnea\in 
the presentation Of the 6ATB normative data, and in effect, these 141 
jobs matched 125 sets of 6ATB norms. <When two oil' more jobs were \ 
combined for the; presentation of GATE norms, it is presumed thafc'the 
jobs were considered to be reasonably comparable in terms of Jtheir, 
basic character ist ics . ) In' general terms,/ then, ' data on 658 separate 
-PAQ analyses i»ere/used i)i this phase of the study, the positions re- ' 
presented by these analyses being "msttcW with. 125 test data (norms 
for jobs that rejiresented 141 jobs. 

"Analyses PedEoi 

^ The three /sets of job dimension scores were then used as predictors 
for the 658 PAQ analysesNin a series of multiple regression* analyses, ' 
using each of /the three criteria mentioned-. aboW as related tp the 
corresponding i25 sets pf GATB normative data. / 'Suph analyses were 
carried out separately for the three criteria for eMh 6f the ^ine GATB 
tests* A double cross-validation procedure was used, witli the sample 
being split randomly into two halves^ (|a and B). Thus, a total o^ 243 
separate multiple regression analyses jwere perf ormed: nine tests x three 
criteria X three samples (A, B,, and c0mbined) x three sets of job 
dimension scores " 243 analyses. A step-wise multiple regression pro- 
cedure was used for all of these analjrses. < ' % 

In the cross-validation procedure^ tthe regression equations based on 
the analysis of the predictors of the $:riltetion for one sai>iple (in this 
case A or B) were then applied to the pases in the other sample (in this 
case B and A, respectively) . ***The predicted values were then] correlated : 
with the ciriterion values to produce cross-vialidation coefficients. 

• ■ ■; ■ ■ il ^ : .■■ 



Results 
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Some of the results are summarized in Table 2, In particular that 
table presents a summary of the croos-yalidat ion coefficients of the job 
dimension scores with the three criteria that were l>ased on scor,es on the 
nine GATB tests of the incumbents on the ''matched" Jobs. Since there- were 
nine tests and two samples there were eighteen coef f icientsi . so the range 
of values shown in that table is for these eighteen coef f iq lent s. These 
are given separately for the three criteria * 

In most ' Instaiices the multiple" correlations of job dimension scores 
are based on coAbinations of eight or nine job dimensions. 



Table 2 



Suininary of Cross-^Validation Coefficients 
of Job|^^ Dimension Scores with Three 
Job Criteria Based on Scores on Nine 
Test's'' of Incumbent's prf Various Jobs 



Type of job dimension 



Criteijion 



Mean test 'Potential cut- 
scores /off scores " ' 



Validity 
coefficients 



% 



Range Mdn . Range Mdn 



Range Mdn 

■/'■■■ 



Based on job data 
^ Divisi6nal job di- 
.mensions 



46-76 71 



42-77 73 



26-44 39 



General job di- 
mensions 

Based on attribute 
profile data 



16-75 71 



47-45 71 



18-76 71. 



44-77 69 



03-3^3^ 
23-38 32 



Decimal points omitted for -correlation coefficients / , 



I \ 



30 



Dlacusalon / 

I 



to r^LS'^.^f'^ '"i"* * ^""^ "»« 1° 'he previous study. 

. to ^f""^ observatloL might be maie. ' • 

Sed (ttesr^^ on Job L'^.T '° typesTjob'dtaeasions : 

clilia^^^^t^'r?:,^^ \- '2^^ by tbe „osi!5al?d':tr ' 
of ooton'noT 7 SurtheT, the- results for the criterion 

basS » tie «i?2lon°o£tr'°'/° ''^^'^^ ST* " « <« 'ho«e . 
lnteres&i«r ira1t^o?r'?'\°°" V"*^-* Is particularly ■ 

cut..;/sc^r^Ir;hr^^^^^ 

iLnif?^ ^" r""^"' '"e s^rerai factorl n^tt^^ JrUer 

SrJ^^ conventional' test validation pro- 

j i; JOB. CO^ONENT METHOD FOR ESTABWS^^ 

Ihose'^ol Xrln^^^i^'l^l?^'"^'?"'*'^^'''' ■«'«l"a"on piograms are 

K ?aSvl f?L^^ '^""S « 'h" reflects 

tiiBir "relative sln^larltles and differences In terds of characteristics 

C rrfe **^*'*"'- establishment of compS^U^ rates 

ratS if ^hJ^i K 1 """^ policy-Based reUtlpnshlp .to corresponding 

of iSj^uils ^irlJio^vf^?"" °" Judgements or Valuation, 

^ T r* regarding various characteristics of iobs as these arc 
implied by conventional job descriptions". 

■ / . ^ . . . . 3> . ■ ' ' 

are oJL?^ili'f™ '!!?'5,^*'"? evaliiat;l,ons used to such procedures 
'fT.'**"" "P*"" ^<"' characteristics, it might be ' 
« Se t^u 4f "esed on a structured job analysli procedure - 
t^^ it?f L'"'^' !™ """ivatlon of compenaitlon todexes that, to ' , 

S^lZtTlTlSL'tT °' e««Pe«8atlon rates for Lm- 

wth i1t\^ ??5 J*' manner as previously discussed to connection 

S^t Ji^tSJf J'hs. except 

that in thto Instance one would use a criterion of actual going rates 

usS af - 'he PAQ • 

'4' .■■''■'*■■ 

This seceion Is based primarily on a technical report by McCormlck. 
DeNlsl, and Marquardt (Report No. 6, September, .1974) ♦ 
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This study consisted essentially of this, procedure, and represents, 
in effect, an extension of a previous study that also was baSed on this 
prpcedure l)y Mecham and McCormick (Report No • A, June 1969) • The pre- 
sent dtudy, however, was based on a much larger sample of jobs, and 
involved the use of Form B of the Position Analysis Questionnaire (PAQ), 
whereas the previous stu^y was based on Form A pf the PAQ# 

Sami>le of Jobs 

The sample^ of jobs Ased was drawn from the sample of 3700 jobs 
that -had been used previously in the component analysis of job elements 
of the PAQ • In particular, the jobs /in that sample that were used in 
this study were the ones for .which .compensation rates had been furnished 
at the tiqie the analyses were completed. Ttto types of adjustments \were 
made to some of thd compensation data available. In the first place, 
all the compensation data were converted to a common metric, namely 
dollars per month# Compensation reported for other time periods 
was converted to. this metric# In the 'second place, compensation rates 
repbr ted during 197d, and 1972 were adjusted upwards to 1973 levels. 
In the case of some organizations it was possiole to obtain 1973 rates 
for jobs that hdd been analysed previously. In the cases in wHich this 

: was not feasible an upward adjui^tment was used that was based on data 
from various Federal government reports that reflected average increase 
in earnings during these years • /Of tK#:3700 jobs in the base sara'plfe,^. 
compensation rates were available^ for 2762*' Of these, 2688 were us^d in 
the<^tudy, in particular those with compensation v^ilues ranging from 
$326*00 to $li450i00t This sample ips ordered from* high to low in 

'^terms of compensation rates, arid alternate ^obs were placed in two sub-- 
samples of .1344 jobs each (A and B) for use in th^ cross-yali^dation 
procedure* . ^ ' 

PAQ-^Based Data Used as Predictors , 

Three types of PAQ-based data were used as possible predictors, 
of the criterion values for compensation rates per mbnth# Two of the s^/ 
types of data consisted of job dimension scores! ^br the job dimensions y 
previously derived on the basis of 'job data, one of these ^consisting 
of the 30 "divisional" job dimensions, and the other set consisting 
...pf the 14 ^'general" "(G) joi) dimensions previously described* The thijffrd* 
set of PAQ-based predictors consisted of the ratltigs for the jobs on// 
99 of the job 'elementst Only* 99 of the 187 job elements were used 
order, to limit the , ratio of the number of predictors to. the 'ttumber 
jobst"^ The job eletnents not included were thdse with the lowest corj^elations 
with compensation rates* 

A step-w^se regression analysis was carried out for each sample 
(A, B arid A+B),'and a regression equation was derivjsd for each sample 
based on each of the three sets of predictors (individual PAQ itfems, 
divisional job dimension scores, and overall job dimension s;ior^s) # 
The regression equation for a given predictor based on sample A was 
, then applied to sample B and vice versa (the cross-validation poi:tioh>. 
of the procedur.es), to determine the amount of shrinkage in predictability 
from subsample to subsample> ' 



As a final step, the data £ or the total sample. (A+B) was used In 
a comparison of predicted compensation rates (as determined from all 
three sets of predictors) and actual compensation rates, in order to 
determine the residual or, lack of predictability for each set of pre- 
dictors. ^ ' ' " . 

Results ' . ■ . • . . 

' A summary of the results is given in Table 3, that table^howing, , 
for each of the three sets of predictors, the multiple correl/atioris for 
the two, subsamples and the combined sample, and 'the cross-v^idated 
coefficients of the three sets of cpmpensation rates. 

■ ^ , 

' ■■ , ' Table .3 

o - . • • ■ . ■ • • 

Multiple Correlations and Cross-Validation Coefficients of 
Regression Equations Based on Joh Data of the PAQ ,. 
Used, to Predict Compensation Rates 



Type of ' ' . 
Predictor 


A 


B . 


.A+B . 


•> 

A on 


• 

B on A 


Overall Dimensions 
Divisional Dimensions- 


.65. 
. .70 ; 


\ .65 
.•69 


.65 


.64 
.67 




Raw Data 


.79 


.69 


> «68 


.64 


.64 



■ .... ■ ' '^'1 . ■ : .V -T ■ 

Discussion ^ - \^.t ■■■■ - 

The g,eherai' l^yel of predictability of the PAQ-based data resulting 
from this study,, was somewhat lower than the corresponding predictability 
of a previou6"stu% by Mecham and McCormick (Report No. 4, June 1969) . 
This lower level of predictability probably, can be attributed In datge 
part to theifact that_t^e compensation data :weife obtained ove^ a period . 
of four, years (19^0; 1971, 1972, atid 1973) with upward adjustments bein^ 
made to the data collected over the first three years. Three adjustments 
were made on the basis o^ general indexes of Increases in wages and 
salaries during those yfij^rs* It' is believed that the volatile nature 
of the economy of that time may have result^' in substantial mis-alignment • 
of some of the jobs in terms of relative positions along a compensation 
scale to th€i degree that predictability was somewhat reduced. A second 
possible explanation may be based in the fact that the data for fchis study, 
covers a vety wide range of industries and geographic areas, with no 
correction made for possible differentials in earnings for these factors. 
Since industrial and geographical factors are generally considered to 
have some bearing on compensation rates, special analyses were carried 
out for three companies for which a large number of PAQ*8'were available., 



In each of these instances the regression equation based on the ditoenslons 
for the combined sample was applied separately to ,the PAQ's for t'he jobs 
in each, of these three companies. The resulting predicted compehsatlon • 
indexes were- then correlated with -the actual compensation rites fdr 
the jobs within each organization. The resulting cojfr^lations were 

■ , - , . ' •■ I ■• ■ ■■ ■ • • 

The preidlqted compensation rates in the case of all three types 
of predictors tended to bver-predict the actual rates of pay of jobs 
with low levels of compensation, and . to unde?:-pj:e<iict the actual rates 
of pay of jobs with highe;: levels of compensation. 

, ■ - p ■■ ' ■ . ■ . • . 

Although the results of the analyses for. the entire sample of 
jobs and the two subsamples were relatively moderate, the analyses of 
the data for these three companies tended to indicate quite strongly 
that job eompensation values can be estimated with reasonable adequacy 
by the use of ., structured job analysis instrument such as the Position 
Analysis Questionnaire, within the f,ramework of individual organizations. 
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The results of prev.ious research with the PAQ as the possible . 
basis for the establishment of compensation rates suggest the possibility 
that structured job analysis procedures might also have some utility I 
in connec4:ion with the establishment of rates of compensation for / 
Naval personnel. The present study represents a probing effort in 
this direction, with two purposes In, mind, namely that , of relating naval 
compensation for incumb^ts of naval billets to the comi)en8ation for 
civilian jobs with similar characteristics, and that of assessing the \ 
potential utility of the PAQ for allocating naval billets to pay rates. 

Position Analysis Questionnaire (PAQ): Navy Edition 

A naval version of the PAQ was developed for this study, this being 
essentially a modification of Form B of the PAQ. The modification con- 
sisted largely of the substitution- df 'naval terminology In. defining 
and lllustfating the job elemen|Sj.J 

Samples of Naval Billets / 

--'Two samples of naval billet were used in the study, the. first ' 
consisting of 607 enl isted bllle ts.ioit-board three aircraft carriers 
"and~ln slaTalr squadrons, an^. the second consisting of 249 officer 
billets of vatrlous types. Ttiie/analyses of most of the enlisted billets 
were performed by project personnel with a few telng done by military : 
personnel hired from the ships* dompanies. The Analyses of the billets 
in t|ie officer sample were performed by the officers themselves. 



5 ■ ■ ./ . ■ 

This section is based/ on a report by Harris and McCormick (Report 
No. 3, September 1974) ♦ ^ , * . 

■■■■■ ■ ■ ■ ■ ■■■/ ■ ■ ■ • 
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Comparison of Naval and Civilian Compensation 

One of the purposes of thi^ study was that of comparing the com- 
pensation for incumbents of naval billets with that for civilian jpbs 
with similar characteristics, as these chargpteristics wer^ reflected / 
by jpb dimension scores of the PAQ. The basic yStpproach of this ^tudy 
was that of using the PAQ analyses of the naval "^billets as the basis 
for the estimation of* compensation rates that wauld be applicable for 
civilian jobs with similar t^haracteristlcs. This was done by applying 
to the navjal billets the same regression equation that had been found 
to be most predictive of rates of pay for civilian jobs« 

Base^ of computation of ^jiaval compen sat Idn , The compensation of 
naval persjonnel is admittedly difficult to estlmatei\ by reason <of the 
fact that. there are certain types of fringe " benefit s'V that have some 
monetary value. For certain purposes in this study three types of 
compensation indexes were used ^ these being: basic compet^sat ion (based 
oh the rate or rank and cumulative y^ar a, of service of th^ incumbent); 
direct naval compensation (including what might be thought\of as Vmoney 
equivalents"* such as quarters ^allowance, subslstance allowance, sea 
duty pay, and estimated tax advantage); bnd total naval compensation 
(consisting of direct naval compensation plus estimates of the valti^e 
of retirement, medical care, commissary privileges, life-insurance * ^ 
benefits, etc.). • 

1 A number of the allox*ances' and benefits that have "mopey equivalents n 
are not directly related to the requirements or responsibiHties of the 
billets of the incutobepts, but rather are determined by su0h factors 
as dependency status o^ the incimbents, and their plans to remain or 
not remain in the service (which. would influence the applicability of • 
retirement benefits). Without going ■into details, the three different 
pay assumptions were estimated f or th^ personnel in each of the billets, 

these assumptions generally being< those which would reflect the possible 
range of naval compensation, as ^follows: A (high); 'B (intermediate); 
and C (low) . v . ' v 

Correlations between civiliah and naval compensation . Correlations 

were computed between each of thie" "three types of naval compensajtions 

(basic, diirect, and total) and the predicted- civilian job"ya^^^^ 
with similar characteristics. ' this was done se'parately for the enlisted 
sample, the officer sample, and the combined sample, for each of the 
three sets of assumptions mentioned^ above (A, B, and C). In general 
terms, the correlations for all three assumptions were approximately . 
the same, the correlationc in the case of the enlisted -samp3j|e ranging 
from .63 to .65, for the. off icers samplefrom .28 to .^9, am for 
the combined sample .83 to .84. Clear 1^ the compensation for officer 
billets is much less related to rates of compensation for civilian jobs 
with corresponding' characteristics than in the case of enlisted billets. 

Comparison of miaii naval and civilian compensation tates * A com- 
parison was made for personnel in each pay grade between the annual di- 
rect naval compensation rates under "high" (A) aul° "low" .(C) pay as- 
sumptions with the mean annual civilian job values estimated on the basis 



of the I'AQ analyses of the billets. In general terras j the naval com- , " 
pensatlon, even under the high (A) assuraptioni was rather, systematically 
low©: than the corresponding civilian job values in the ojioe of the 
enlisted pay grades 4 In the case of officers in the lower officer pay 
grades (Ensign and tieutenant Junior Grade) the naval compensation' * 
rates were bely/w^the corresponding civilian job values, but in the 
case of offitee^.,in the higher pay gradfes (Coramander and Captain) the. • 
naval compensa|S.an rates were above the corresponding civilian job . 
values. ' Howeve^, it should be noted that the lower and higher pay grades 
are represented <|?y very few cases, so these data have to be considered / 
with reservation^V 

Discussion . At least in juhe case-.o£_enlisted billets, it 
-.a&Pears that> structured a oh analysis procedure such as t;he PAQ 
can serve as the basis for comparing the compensation of naval 
personnel with that of civiiian persorf^el engaged in Jobs with ct^respondin^ 
characteristics. The results'of the comparison made in this study in- 
dicated a systematically higher level of, com|)ensatlon for civilian . jobs 
than for corresponding nav^-I;.,billets,, even Wder a "high" (A) assumption- 
regarding the fxflnge, beaef i|s that might accriii to naval personnel. 

■ ■ p ■ . • 
PAQ Data for Establishing Pay Grades for Naval Billets 

" ' :' -..-•^1^^ II III nil II ..II 

r ■ . • . ■ : ■ " . - ■ ■ ^ 

The second objective of this stud.y was that of , exploring the possible . 

use of a structured job. analysis procedure such as tshe PAQ as the basis 
for the establishment of pay grades for rikval billets. •'^ 

Procedures .and results . Ih this phase of the study three methods 
were used In deriving predicted compensation values for the iiaVal ifalllets 
as based on the PAQ analyses of the billets.^ - The method reported here 
consisted of the use of regression equations based ^ job dimensions 
resulting from principal components analyses of th"g^AQ data from the ' 
naval billets Included. in the study. ^ The predicted compensation values 
bksed on these. regression equations were then correlated with the 
"total*' compensation for personnel in the respective billets, using the 
"high" (A) pay assumption discussed, before: ' The resuUing correl^^ 
are given below for the enlisted, officer, and" combined sampless ■ *.. 

. V f — . . s . ■ • ■ 

. Obtained Correlation '' Shrunken Cort e lation 

. . , J — A , 

Enlisted sample (h = 459) .80 .76 • 

off icer sample (n » 247) ' .52 . .^7 

■ ' ' . r ■ ■ ' • . • . 

Combined sample (n « 706) | .90 \ ,89 

Discussionv It is apparent from these results that^ the PAQ 
would bfe|, potentially jnore useful as the basis for determining the ctp- . 
propriate pay grades for enlisted b.iHets than for officer billets. \ tf 
a structured job analysis procedure were to be used as the basis for ' 
allocating off leer billets to appropriate pay grades it: would appear \ 
tliat .the procedure should provide for more adequate differentiations of., 
the job actiy|.tles between and among varying, levels of supervisory, ' 
management, and command positions. 
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• 'I ; JOB AND PERSONAL FACTORS A$ REliATED TO JOB SATISFACTION^ 

This phase of the prqject was directed toward the analysis of . 
certain job and personal variabl^^ as related to job satisfaction. 
In particular,' it was the in^tunt to d^ermine the extent to which 

• .job characteristics as reflected by job dimension scores of the PAQ 
; as well as certain interest and attitude variables,, contributed to 

the variance of job satisfaction responses. 

■ . ' . • ■, ' 

Sample < . ' ■ 

. The study was carried out with 408 employees on 29 jobs in two^ 
telephone companies . » • '- ■ 



^ 



Data Collected ^ • 

^ ^ The data collected for the study included the following: 

^ 1. A PAQ. For most of the' jobs three independent PAQ»8 
. were prepared, and. ^ the average of.\ these was used as 
the description of the job. Job dimension scores 
Mere obtained or derived for the 30 divisional job 
/dimensiohs. • , ' 

2, Interests of job incumbent^. The interests of job 
incuitibents were measured with the Job Activity Pre- 
ference Questionnaire (JAPQ) which is an interest'' 
inventory that parallels the PAQ-. On the basis of 
r , .:<* responses to this it is possible to derive job di- 

. ' • mension scores, that reflect / the interests of the 

individuals on the. 30 job dimensions. 

' ■■ . . . ' _1_/1„_ •.. . : 

« f^!v °f i^TT^ disposition. This is basically 
nQ7?^ J^ism-pesslmism developed by Beck 

^ nf I L '° "response dispiaition" 

of individuals toward reacting positively or neeatlv«lv- 
or optimistically, or PessimiSic^llyrto thing? i"^^* 
general. A .f.,wnidd.ltlo«al- Items^i; ^^^^rtS;. ^ . ' 



0 ■ , • . 

Job Description Index (JDI) . The JDI was developed by 
Patricia .Smith (Smith, Kendall, , and Hulin, 1969), and 
provides for individuals to "describe" five aspects 
of their jobs, as' follows; work, /Supervision, co- 
workers, pay, and promotions. There is also pn^.isfen 
for dQtlving a total score bdsed on responses to^ all 
five sections. ' 



Analyses 



. Separate analyses' were carried oufcj for Incumbents of the' two 
companies* In each case, analyses were cfirrl^d out between the several 
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predictor variables, separately and in certain combinations, as 
related to "total" j6b satisfaction and to satisfaction with the 
"work itself"" (one oi the sub- scales of the JDI) . The predictors 
included the followins 



li 
2: 



3. 



r 



P^Q job dimension scores.. 

,.■.»,■ . ' - 

JAPQ job dimension scores, 

A d^. index of the "match" between the interest 
profile of each individual and the job dimension 
profile of Ijis or her job, , 

4. A response disposition score for each person. 

■ ■. . . .• . '. ■ 

5. Scores derived from the iPAQ on each of the following 

four factors: ♦ . 

(a) module (work that forms a reasonably complete 
"whole" Or "unit"). X 

(b) feedback 

(c) control (by the .incumbent over his job) . 

(d) opportunity to use one*s skill and education. 
These aspects of jobs have be6a. hypothesized by 
Ford (1969) as being related to job satisfaction. 
Each of these , was scor^ on the basis of a certjaln 
set of job elements of the PAQ: that were judged to' 
reflect or represent the factor in question. 

6. Certairi items of personal data such as age, sex, and 
time with the company. ' \' - - 

Results i ► 

fiy and large the results indicated that the dominant factors / 
associated with "tot[al" satisfaction and w;Lth satisfaction with one's 
"work" w^e the jolbi (characteristics .(specifically certain> combinations 
of job dimension scores based on the PAQ), and job ititerests as re- 
flected by the combination of certain job dliaensions based on responses 
to the JAPQ. In one of the companies, for sample, theC following 
correlations were obtained (these are not adjusted for shrinkage): 



Factor 



Correlation with 
"total" satisfaction 



Correlation with 
"work'* satisfaction 



ERIC 



Job characteristics 

(PAQ job dimensions) 
Interests UAPQ) 
"Match" between job 
and interests (d^). 
Response disposition 
Combination of above 



.48 

.50 

-.18 ^ 
*• 3X , 
.62 



The negative correlations above occur because of the method of jeorlng. 
They are in the "expected" directions. ' / fi 




Discussion 



The rather substantial multiple 



correlations of comliinations 



of job dimension scores with total jiaitisf action and with satisfaction 
with one's work, generally support t;he hypothesis that job charaffter- 
istics do play a significant role ii influencing job satisfaction. - 
; Howeveir, the correlation between the d2 index (the "match" between 
profile of job interests and the profile of the job), although rather 
modest, still indicates that there are differentl'al attitudes among 
individuals toward various job activities. The rather substantial 
correlations between interests (as iaeasured by the JAPQ) and job v 
satsif action seems to imply that certain .patterns of interests in 
job activities generally are associated with favorable attitudes . 
towards one's job, very possibly in a cau.se and effect manner.^ In 
fact, it is very posisible that expressions of • Satisfaction with one's* 
job, may, in part, be simply a reflection of one's favorable disposition 
toward job activities in general. This "predispositiort" toward re- 
acting favorably to job sitila|:lons is somewhat suppprted by the cor- 
relation of the respoase disp|)aition scale with job satisfaotion 
responses. In general terms ^he overall level of correlation with 
Job satisfaction based on the;. predictors was of rather substantial 
proportions. ' " 



DEVEJ.OPMENT OP JOB FAMILIES'^ 

•■ S ■ • ' ■ ; 

■ The grouping into job families of jobs with reasonably common 
characteristics coulrt serve v^ious purposes*, such as personntl 
selection^vocational coun&eliiig, the. establishment of compenitioW 
rates, ^c. The data obtained Uth/ the PAQ were used as the basis for 
two job-clustqyring studieis, toward the end of ^developing job families 
that might serve various purposes. ' 



BC-TRY Job Cluster s 



One study involved the use of the total sample of 3700 jobs men- 
tioned before. Va» this studjr, the job data used consisted of scoree 
on the 14 overall or general (G) job dimensions.' The clasterlng pro- 
/f^^^f ^^^^ BC-TRY procedure developed by Tryon and Bailey ' 

(1970).^ This analysis resulted in 33 cjjisters. . 

CODAB Job Clusters 



onal" 



The other analysis was carried out with 21 of the 30 "divisional 
job dimensions, the irtput for re^ch job consisting of scores on these 
dimensions. A sub-sample. of 800 jobs was used In this study. A 
hierarchical grouping procedure was used, the index b: similarity be- • 
tween the pairs of" jobs beih^ a d2. value. The compaf.6r program used 
Vas a modification of the CODAP program (Compreh§»ilve Occupational "Data 
Analysis Program) which was developed by the United States A$^ Force. 

The clustering that was considered to be most suitable consisted of 
'%2 clusters. ' ^ • - 



' This section is based on a report by DeNlsl and McCormick (Report 
No. 7, November, 1974. ^ • . " / 
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Discussion 

Both the BC-TRY and CODAP clusters are represented in the basic 
report by DeNisi and McCorraick (Report No. .7) / One comparison 
of the clusters formed by the two programs consisted of a comparison 
of the standard deviations and homogeneity indexes of the job';.dimenslon 
scores of the jobs within the clusters. This comparison indicated 
quite clearly that the clusters based on the BC-TRY program w^pe 
more homegeneous than those derived from the CODAP program. However, 
.this difference could be in part the consequence of the nature of 
the input data (i.e., the^^eneral (G) dimensions v«»rsus the divisional 
dimensions) i or of the program used. Further, it- could be In part a 
function of the, statistics used to reflect the degree of similarity. 
The BC-TRY procedure involves the use of coefficients of correlation, 
while a index wa 9 used with the CODA? program. In this regard, 
subsequent to the execution of the CODAP program Dr. William J. ^ " 
Cunningham of North Carolina St^te University (under whose direction 
the CODAP' program was executed) made a comparison of various indexes 
of similarity for use with the CODAP program. On the basis of this 
he exptessed the opinion that other indelces seem to be more ap- 
propriate in. this frame of reference tUn the d^ index. Thus, ,^e- 
somewhat less clear-cut clusters, resulting from the CODAP prograta 
might be in part attributable to the use of the d^ index. 



DISCUSSION 

The experience with the Position Analjfsl^' Cjuestionnaire in this 
study seems definitely to support the indications from previous re- 
search that the use -of a struo;tured job analysis procedure can provi<ie 
job-related information that can have a. variety of possible practica.i' 
applications. There are certaifily yery strong indications that such 
a procedure can be used. as the basis for the establishment of aptitude 
requirements fgr jobs. In addition, it appears that such a procedure 
could be used as the basis for the Wstimatipn of compensation rates' 
for jobs^ however, it is probable . that at the present time such 
procedures could best be utilized within thfe Jcrame^rk of individua 
contexts (such as within individual organizations) since it appears 
that the geographical and industrial variability in compensation raftes 
might somewhat limit the general utility of this approach oh an acjoss- 
the-board basis. It also appears that a structured job Analysis pro 
cedure could be used as the basis for the clustering of jobs into , ^ 
job familfies or clusters in te»rms of similarities of profiles of jjob 
characteristics. In this regaJ^^|however, it is probable that further 
experimentation in the iojp^mimjsi job clust.ers would be in ordeK be- 
fore it might be possibl/ to idefitlfy a "master" set of job clusttera 
that'mlghniave.wide-spifead utility. In particular, it is probaljle 
that further research should dfial both with the determination of 
the appropriate "units" of job-related data that should be used 
for this purpose, and relating to the statistical procedures tha 
would be optimum to use In a clustering approach. Ultimiately, lit seems 
that the establishment of a relatively definitive set of job clusters 
could serve a variety of purposes In personal management. For 
ample, given a set of aptitude profiles for the jobs within any) 
given cluster, it might be possible to allocate the job to- the job y 
cluster that It best matches, and apply that job to the' set of Japtitude 
requirements for the cluster. I / 
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Further, it is probable that a structured job analysis procedure 
could serve a variety of research purposes. In this- particular 
study, for example, the PAQ was used as the basis for jquantifying* job 
characteristics of jobs in order to determine the relationship between 
such characteristics and job .satisfaction. (This is probably the m03t' 
definitive study of this type available.) Other possible research 
applications could also be considered in which it would be useful to 
have quantitative measures of jobs as independent variables*. ^ 
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